Introduction
============

Breakfast is associated with nutrient adequacy and often regarded as the most important meal of the day ([@B1]--[@B2]). Breakfast does benefit for growing children in many health aspects. Regular eating breakfast not only great increase the overall daily diet quality ([@B3]), but also is associated with increased intelligence quotient in kindergarten children ([@B4]). Evidence suggests that breakfast consumption may improve cognitive function related to memory, test grades, and school attendance. As part of a healthy diet, breakfast can improve children's health and well-being ([@B5]). The prevalence of breakfast skipping is 5.3% in boys and 5.2% in girls, according to a survey conducted in Hong Kong among 68,606 Chinese school children ([@B6]). However, the prevalence of breakfast skipping among Chinese pre-school children is unclear due to a lacking of relevant national data.

In children, near-daily basis regularly breakfast was significant associated with increasing full scale, verbal, and IQ test scores, compared to "sometimes" have breakfast ([@B4]). Regular breakfast consumption is associated with increased IQ in kindergarten children ([@B4]). Additionally, the prevalence of obesity among Chinese children is high ([@B7]), which could be partly due to breakfast patterns. For example, a Dutch birth cohort study has shown that breakfast skipping is associated with being overweight among 1,366 children aged 2--5 years ([@B8]). In China, 6% of boys and 7% of girls did not "regularly" eat breakfast among 1,344 pre-school Chinese children, according to China Jintan Child Cohort Study ([@B9]). Thus pose a problem in the area of child nutrition.

Patterns of breakfast intake include breakfast frequency, time of breakfast, and breakfast food selection. While it is beneficial to have breakfast, the type of food selected for breakfast should also be factored in when considering breakfast pattern. Patterns of breakfast intake among children and adolescents are a public health concern ([@B10]), however, there are only a few studies that have assessed the children's breakfast pattern.

In China, children with both working parents have limited income, lacking of healthy options at home/knowledge on the benefits of breakfast, rush out to work in the morning. Parents influence the child's food selection and availability, although they lack the related information. Most unhealthy dietary behavior is highly associated with parents. Early childhood is important for development. Parents are more likely to be communicating with the kindergarten. Hence, it is important to cultivate a healthy breakfast pattern during early childhood by implementing nutrition education programs through the kindergarten channel. Little is known about breakfast skipping in Chinese children aged 2 to 5 years; we studied factors in this very young group.

Chinese kindergarten refers to full-day programs serving children from age 3 to age 6. Education on physical care is the primary emphasis in this program. Class size increases with age, ranging from 20 to 40 children. Each group typically has two teachers and a nurse. Kindergarten is an important component of the pre-school education system. According to the Chinese Education Department, the prevalence of kindergarten is 47.8% in 2008 across the nation. Kindergarten has been universalized in city. Most kindergartens provide lunch and snack. All the kindergartens in our study did not provide breakfast. Usually, kindergarten children arrive around eight o\'clock and class sessions alternate with free play-time. Following a hot, nutritious lunch, children take a long nap and then eat a snack and have free play-time. Families pick up the children after work. Learning and developing life skills is considered an important part of the curriculum, particularly for younger children.

The presented study investigated breakfast patterns of Chinese pre-school children and whether their breakfast patterns can be modified by nutrition education. We hypothesized that breakfast patterns can be modified in both Chinese children and parents by appropriate nutrition education.

Methods
=======

Previous reports have described the methods used in this study ([@B11]--[@B12]). Briefly, kindergarten based nutrition intervention is an interventional study that began in September 2001. We recruited 8 kindergartens in Hefei City (the capital of Anhui Province, PR China) with 2,012 children aged 4--6 years old and their parents. Hefei City was divided into three administrative districts: east urban, central urban and west urban, containing a total of seventeen kindergartens (8,752 children). Eight kindergartens were selected by stratified cluster sampling from all the kindergartens in each of the 3 districts, according to the population density in each area. Kindergartens with a small sample size (less than 200 children) are excluded. Randomization was stratified by administrative district in order to achieve heterogeneity in each location; the kindergartens were then randomized to either an intervention group (five kindergartens and 1,252 child--parent pairs) or a control group (three kindergartens and 850 child--parent pairs) using computer-generated numbers within each district. Informed consent forms were obtained from 92.3% families agreeing to participate in the project after the purpose of the study was explained.

Data collection
---------------

At baseline, social and demographic information (e.g. age, gender, parental education, family income) were collected. A questionnaire on breakfast habits, demonstrated to be both feasible and reliable ([@B13]), was used to record breakfast behaviors over 7 days including at least one weekend. The parents and teachers recorded the children's breakfast behaviors (frequency, time, and selection) at home and during kindergarten instruction, respectively. Instructions were provided to parents and teachers on how to properly record the consumption of any foods or drinks of children during mealtime. The questionnaires were reviewed by the study authors for completeness and accuracy of data collection. All questionnaires were completed by the children's parents and teachers.

Intervention
------------

In the intervention kindergartens, monthly nutrition education sessions were held over two semesters in the 2001/2 school year (total 10 months, exception of 2 months of summer and winter vacation). Both the education approach and the content of other activities were uniform across the kindergartens. The intervention content was as follows:

A flexible curriculum for in-kindergarten education was delivered monthly to children and parents by nutritionists. The curriculum was developed by nutrition professionals and included basic nutritional information, based on the National Dietary Guidelines for China. Eight lectures or activities were implemented in each kindergarten part of the intervention arm during the 1-year intervention period. The monthly curricula had an overall theme but in general the classes were not related to previous classes. The topics covered the benefits of breakfast for children, breakfast style, how to prepare breakfast, skills for breakfast food arranging, the purpose of consuming breakfast, nutrients in the food, how to evaluate the breakfast, and elements in the breakfast: eggs and milk.

Parents were informed of the interventions by their children's teachers and the training took place in the kindergartens. The nutritionist and pediatric physician selected each topic. A picture and model of the food were used to give the children and parents a direct impression of the breakfast food and volume. At least eight lectures or activities were implemented in each intervention group kindergarten during the 1-year intervention period.

An illustrated book was distributed by teachers to all the children. The intervention group received a book with a nutritional and breakfast behavior theme while the control group received a book of general picture stories. As teachers told stories from the book, the intervention group children received significant amounts of information regarding nutrition and healthy breakfast behaviors, such as breakfast food style and how to select breakfast food.

Pamphlets giving nutritional information and describing healthy breakfast behaviors were delivered to each parent pair included in the intervention group at the beginning of the intervention since the parents are responsible for the daily diet of their child. The pamphlets emphasized breakfast consumption and healthy breakfast patterns. Parents were instructed to read the pamphlet and were periodically interviewed by the authors. The nutritional prejudices of the parents were addressed directly in a series of activities.

Two series of promotional pictures providing information concerning nutrition, the most common unhealthy breakfast behaviors were displayed in the intervention group kindergartens throughout the intervention, one series per semester.

Follow-up and outcomes
----------------------

The baseline data was collected in September 2001. The last date of follow-up or censor date was June, 2002. We analyzed the results after 2 different durations of follow up: (a) Dec 2001 and (b) June 2002. The first phase was 4 months from September to December, 2001while the second phase was 6 months from February 2012 to June 2012 including Chinese Spring Festival which usually runs for more than 3 weeks. We have presented results from halfway through the study and at the final stage after follow ups. There were 1,092 and 727 in intervention and control groups with 1,042 and 713 followed up to the end.

Evaluation of outcomes
----------------------

Breakfast patterns were evaluated by validated questionnaires ([@B12]). These assessments were repeated at both the middle and at the end of the study.

Statistical methods
-------------------

The characteristics related to breakfast behaviors were compared between groups stratified by follow up time. Longitudinal data analysis was used to compare outcomes pre- and post-intervention, and was also conducted within both groups. All statistical analyses were performed by the statistical software SAS version 10.0. (Cary, NC, USA). Chi-square test and Kruskal-Waillis test were used to compare breakfast behaviors between the two arms at different times, e.g. baseline. Kruskal-Waillis test was used for the control arm's self-comparison during different times on breakfast frequency, food quantity, and food type. All the tests were two sided and with a significance level of 0.05.

Results
=======

[Table 1](#T1){ref-type="table"} shows the demographic information about the participants. Children part of the intervention group were younger than those part of the control group (*P*\<0.01). There were no statistical differences on child gender ratio, and family income between two groups (*P*\>0.05).

###### 

The information of intervention and control groups (Mean ± SD)

                         **Intervention**   **Control**     ***P* value**
  ---------------------- ------------------ --------------- ---------------
  Sex ratio (Boy/Girl)   651/601            456/394         0.55
  Age (yr)               4.8±0.7            5.2±1.0         \<0.01
  Family income (RMB)    1914.2±1256.2      1865.1±1504.5   0.53

Note: (1 \$ = 6.75 RMB)

Breakfasting frequency
----------------------

Regarding the frequency of having breakfast, there were no significant differences between intervention and control groups at baseline and metaphase (*P*\>0.05), but a significant difference at the end (*P*=0.02). In the intervention group, daily breakfast practice frequency was significantly different between baseline, middle, and end stage (*P*\<0.001). At the end of the study, the intervention group children showed increased breakfast frequency however there was a decrease in the control group ([Table 2](#T2){ref-type="table"}).

###### 

Breakfast practices of children (%)

  **Frequency**                                 **Baseline**   **Middle**   **Final**                 
  --------------------------------------------- -------------- ------------ ----------- ------ ------ ------
  Daily                                         91             91           90.5        92.2   92.2   89.1
  Often                                         6.1            6.4          6.1         4.1    5.3    7.7
  Sometimes                                     1.6            1.5          2.4         2.3    1.9    2.7
  Occasionally                                  0.9            1.1          0.8         0.9    0.3    0
  Never                                         0.3            0            0.2         0.5    0.3    0.5
  *P* value[^\*^](#TFN2){ref-type="table-fn"}   0.07                        0.19               0.01   
  *P* value[†](#TFN3){ref-type="table-fn"}      \<0.001                                               

Note:

Intervention group compare with control group in the different time;

Intervention group self-compare during the different time.

The number of foods consumed in breakfast
-----------------------------------------

As for the food diversity in breakfast consumption, there were no differences between intervention and control groups at baseline (*P*\>0.05), but there were significant differences in the metaphase and in the end (*P*\<0.05). In the intervention group, the quantity of food consumed in breakfast practice frequency was significantly different among baseline, middle, and end stage (*P*\<0.001). At the end of the study, the intervention group children increased the quantity of food for breakfast but the quantity of food consumed decreased in the control group ([Table 3](#T3){ref-type="table"}).

###### 

The numbers of foods consumed in breakfast (%)

                                                **Baseline**   **Middle**   **Final**                    
  --------------------------------------------- -------------- ------------ ----------- ------ --------- ------
  ≤3                                            42.2           41.5         61.3        54.1   37.3      46.1
  4--6                                          54.1           55           36.2        44     59.9      51.1
  ≥7                                            3.8            3.4          2.4         1.9    2.8       2.7
  *P* value[^\*^](#TFN4){ref-type="table-fn"}   0.82                        0.03               \<0.001   
  *P* value[†](#TFN5){ref-type="table-fn"}      \<0.001                                                  

Note:

Intervention group compare with control group in the different time;

Intervention group self-compare during the different time.

Breakfast foods selection
-------------------------

As for the food selection in breakfast consumption, there were no differences between intervention and control groups at baseline (*P*\>0.05), but having significant differences in the metaphase and end stage (*P*\<0.05). In the intervention group, the kinds of food consumed in breakfast practice frequency were significantly different between baseline, middle, and end stage (*P*\<0.001). At the end of the study, the intervention group children chose more high-in-nutrient foods for breakfast (i.e. fruit) compared to children from the control group who chose more high-in-energy foods (i.e. biscuit, cake, candy, ham, and sausage) according to the nutrition label on the food ([Table 4](#T4){ref-type="table"}).

###### 

The most foods consumed in breakfast (%)

  **Food type**                                 **Baseline**   **Middle**   **Final**                    
  --------------------------------------------- -------------- ------------ ----------- ------ --------- ------
  Rice gruel                                    63             67           61.6        71.6   62.6      70.2
  Steamed bun                                   30.3           25.8         28          28.4   31.4      27.3
  Stuffed bun                                   61.7           58.4         60.1        61.6   61.3      55.9
  Twisted cruller                               17.1           13.9         13.1        15.3   15.3      14.1
  Fried mochi                                   13.8           14.7         6.2         18.5   12.6      21.7
  Boiling rice                                  22.4           23.7         22.8        27.3   22.5      27.4
  Milk                                          73.4           74.2         76.5        72.2   76.8      73.2
  Bean milk                                     37.7           33.5         32.4        31.2   36        30
  Soy milk                                      14             13.2         13.5        21.4   15.1      21.9
  Egg                                           87.9           86.1         89.7        85.2   86.6      82.2
  Greens                                        10.2           8.7          13.5        9.3    9.7       8.2
  Fruit                                         11.6           7.5          13.1        10.7   14.9      8.2
  Pickles                                       27.6           30.3         22.5        25.6   25        29.1
  Ort                                           1.7            2.6          3.4         0.9    2.4       3.6
  Other                                         21.6           19.9         14.4        14.6   18.1      12.8
  *P* value[^\*^](#TFN6){ref-type="table-fn"}   0.06                        \<0.001            \<0.001   
  *P* value[†](#TFN7){ref-type="table-fn"}      \<0.001                                                  

Note:

Intervention group compare with control group in the different time;

Intervention group self-compare during the different time.

Discussion
==========

Our results show that breakfast consumption patterns of children in our intervention group were significantly modified, i.e. selection of nutrient rich food. The modification on eating breakfast food has also been observed. Our results indicate that the approach of kindergarten-based nutritional intervention was successful at modifying the breakfast consumption patterns among young children. We creatively involved the parents and participants and through multiple channels for the duration of the study in order to keep those parents and participants informed. The intervention method was based on the cognitive-behavioral change theory ([@B14]--[@B15]).

Nutrition intervention involves both child and parent and has been an effective way to modify a child's dietary behavior ([@B16]), due to the importance of the parental roles and influences in their lives ([@B17]--[@B18]). In an Asian setting, a traditional breakfast is rice based while western foods for breakfast are more popular ([@B19]). It might be an oversimplified view of breakfast patterns, which in reality are much more complex and often not straightforward. Our strategy on breakfast behavior modification is to create awareness of the "right" breakfast. Unrestrained high fat and low in vitamin, minerals, and protein would be obstructive to the growth and development of children ([@B20]). Short-term fasts can lead people to make additional food choices, such as selecting higher quantity of high-calorie (relative to low-calorie) foods ([@B21]). Consumption of a healthy breakfast to gain enough energy can be a major concern for a child's wellbeing. Lack of breakfast intake will lead to increased cumulative energy intake in children ([@B22]).

Limiting exposures to low nutrients/ high calories food is a principle to improve breakfast choice ([@B23]). High-in-nutrient food was referred to as nutrient-dense foods which are often defined not in terms of the nutrients they contain, but in terms of being fat-free and sugar-free, e.g. milk, fruit, yogurt, cereals etc. High-in-energy foods refer to energy-dense foods like fats and sweets, e.g. candy, chips, soda, baked goods, ice cream ([@B24]). Reducing consumption of sugary beverages, high-fat and energy-dense foods could decrease the risk of obesity ([@B25]). Alternatively, providing a variety of vegetables and fruits as breakfast can lead to increased consumption of both food types in a childcare facility ([@B26]).

Our study has several limitations. First, breakfast behavior varied from period to period. The information collected from a short span may not be representative of the time of the whole project period. Second, the information on breakfast behaviors was "self-reported" (parents to teachers), which could be underestimated because they tend to not report the unhealthy breakfast behaviors of children as readily. Third, there may be volunteer biased because the participants in our study could be more aware of health concerns and public health issues compared to others, although other characteristics based on demographics were similar overall. Third, there may be "contamination" since the study was conducted within same community and the participants could communicate on the intervention measure. The long-term effects of breakfast consumption behavior modifications warrants for future follow-up studies. Fourth, the cultural differences between countries, limited the generalizability of the findings of the study. Particularly, race and ethnicity are important determinants in genetic differences and differences in lifestyles and food selection ([@B27]). Fifth, there was a difference in sample size between the experimental group and the control group, which could underestimate the results. The strengths of the study include a random large sample size (2,102 child- parent pairs) which is an effective representation the target population. Additionally, repeat measuring on breakfast patterns of children and extended-time (one week) food recalling make the results more reliable. Lastly, a multi-channel approach toward education has been applied.

To our knowledge, the study was the first population-based intervention study on breakfast patterns of Chinese children. Nutrition intervention based in Kindergartens can effectively modify the breakfast patterns of Chinese children. It provides an effective model for breakfast food pattern intervention methods, involving both parents and teachers, but also provides solid scientific foundation for related nutritional policy and guidelines on breakfast behavior. Our study also proves nutrition education is useful to public nutrition practitioners.

Conclusion
==========

The breakfast food pattern of young children can be modified through educational intervention involving both parents and teachers. The effect of the long time intervention is better than that of short time.
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